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(54) STATISTICAL CODE BOOK 

(57)Abstract: 

PURPOSE: To attain a statistical code book capable of 
obtaining excellent reproduced sound quality even in a 
low bit rate. 

CONSTITUTION: The statistical code book 70 is 
provided with two 1 st and 2nd statistical code book 
parts 71, 72 capable of simultaneously outputting plural 
statistical code vectors CBa, CBb. Both outputted code 
vectors weighted and added by respective weighted 
addition parts (73 to 75) and outputted as an output 
vector of the statistical code book 70. A weighting 
coefficient determining part 76 determines weighting 
coefficients a, 1-a based upon voice vectors already 
synthesized based upon the outputted stastistical code 
vector or the information of the input voice vector. 
Consequently reproduced sound quality similar to a case 
using many statistical code vectors can be obtained by 
the use of the smaller number of code vectors and 
information to be transmitted/ received by a coder and a 
decoder can be reduced. 
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- f^* hiVis^frwaiscuriB^-rattWn - f-< 

[IWOIWiHttBW!] 
[000 1 ] 

[0 002] 

FiOa- FD£iH»g 20 

5 ft 

[0 00 3] £R: T Jul n-Kvey Chen, "Hicfi-Quali ty 
16KB/S SPEECH CODING WTTH AONE-WAY DELAY LESS THA. 

N 2 MS," Proc.IEEE Int.Conf .Acoust. .Speech, Si nqleP 

rocessing.pp453-456C1990). J 

- Faa^?i««w^fcS(coc*"c»?sr*. 

tt. Sett:*- F^tr 1 1 6C^$nTt>$t^m^<D 30 

[0 00 5] ^S^r^^^^XCDS^tCtt, Sfcitn 
-F:/**l l«c»ttStin»^S«»3-F^^h^ 

[0 006] COcfc^tCOrSEH-3-F^^^l 1A>6 
ffi^Snfcfi&f <bL,T<D#eff-n- F^f h*e j |*y-f 
>0B1 2«t*?;l6*i. coy-/>l5lSl 2tcJ:^"C^f 
ffi (?) <5$nrjJ09Sl 3K^x.6*i*. -f-f >@B 
1 2ti>rV>^a^3B<Dfc©-C*0, y-f>M»HB 40 

B14I1. y^>HBl 2^6<DiS^<D^^ HbSfiJUe 

xs^eajB^^w (lpcm) iry^xsa^* 
[0007] flnj?§ i 3 «ctt^«7 4 {we^m-? 

SB1 2*6<D^0D#titn- F^f h^ex 

1 5*»6<Offl^f FJl><fc*lJlWU -c-<D{&i<D 

FjUSw SStSHl 6«o5;t4. so 
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[0 00 8] ^5*7* 1 5#/Bl»*«8^»JC8«a 
i UPi&HflglB {MB&FmfWiBU) 1 7*64x6 

iasi/r«»&jsBaa*ff*t». f^*m 
us i 3 ^ra^vfSB i 7 at. iai<DS®«? 

ff-n- F^ F JUCC^rS^JSSWJ*'** F )\s<Dl$&\ip h 
WTBflSRa i *»TdJ«7 * JU* 1 5 
i [0 00 9] 1 6 fcttAAW^* h^S 

^co^H-3- K*<* F;Ue i *«C»fc*d<MSSW£ 
F^Sw f»&tife20"<* F 

[0 0 10] -f^^-XfiSRiaBl 9tt, S^^^ 
F;l/ew Ko^r^GD/£^<D2f£fn£SfeU 2i£f[J# 

>x v i?X I **Hfc«2 O&CflBBf-n- F^7 ^ 1 1 

[0011] s^t&2 o \* % coy&Mtemn^- F*< 

£ FJKO-Ot^^X 1*3- F <C> ffct,T««ffl»C 

ttn-n-F^f h^^ngy-/>@si 2»jfcm*b 

^-5J:^CCLrf -5. 

[0 0 12] iX«C. 03©^o ^ ^H*#JSS0T, 02 
<^##YtS{c^tloO/cfie*©/< 7^7- FHa- F®^ 

[0013] 03CCfcl^T. e^^tiT^ftin- KC« 

r«W-3- F^7^2 2tc^6^. Fr? 
5>2 2li. ^^tgfla^«etfr3- F^^^ 1 1 tm— » 
^c-c^cO. -5x.6n/c^>7 r ^^x 1 3- F 

FJl/e*y-r>HB2 3CClH/>"r*. C^IFn- 
F^^FMi. Ccoy^>IeIB2 3tc<fcoT^rS (ff) 
fi?txrj0^g2 4tc4x.6n<5. y-f>HB2 3fey 

ory-f >Mttff3«E3ti&. y-T>W»HB2 5 

y^>@B2 3*6<Dia^^^ F^*5lj3&»6«« 
«Hi*«r (LPC»«r) LtW>ff«J*fllll/ry 
0§82 3«c4i^. 
[0014] JD#S2 4CC|i^«7 -/ 

^^^) 2 QiPh<omti'<>7 h;K>^x6tirfco, y 

Y>@B2 3 3^60«tt3- F^f hJl/ex £<£l$.7 4 
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F^ b Jlt£foCtLW&<D<£!8 t ^pi^i; hps* 

[0 0 15] ^J5S7^^^2 6^fflt^^iI^SJ^Ka 
i UpraaffBB («BTOH»*rHH> 2 7^x6 

it^«T0S2 7^e>^^6n/c^ii^ari^Sai £^/a 

F;bSw 0%&\iPhlZ& 
^FiMHS a i *»T^flc7 ^1/^26 5. 
[00 16] 

[f&W#«&b<£5£?-*gSS] L/*L&*S6. ±3£L 

[0017]M t fit:? F U- KOflWYfc*«t«>e>n 

*fn- F-^ Fib <£ttatfAtt*«\ BffiS^a 
[0018] J6Lh«E)jS**«bT4S*ifcfc 

fie* Fu-ncfeovtrfc. 

[0 0 19] 

«BM«c^»Ttt % n-FawB&wwwtBx 

«*a-WtaKlRW6tlt:i»5«Hf=r- F^^ £*T 
ffl*StifcSaf3-F^^-hJl/«C« 

[0 02 1] 

T5fflR©lt»f3- F^? ^SSWtWS. Cfte><9 50 
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«Bf3- F^7 ^W*6tB*3ftfctt«©«E»=i- F^ 
«*«W«HR», ffttftSaw. a*Stifc*Bi-=i-F 

[0022] 
(A) »lXflffl| 

(A-i) *m»«<o«H-3- F^7^*afflL3t3- f 

*130SW®«ffl-=»-F^y^*»9!«»«c v 2f*r. 

[0 0 2 3] EKCCfeUT, JR*^«#tt k 7U-Af 
0 {Wei i&fcft-CA**;**'** hl/SiLTAA^3 
l«:A^?n4. ^Io:3-F:/*;>3 2&a ; ©tf^-rJ-F 
:7^3 3JCteMSnTt>5&&<D^j£n^ F^^ 
Vai (j = 1-n) Scraa^tttta-F*** f-Jl/Vsk 
( k = 1 -m) *p6. 3IB$M©A*&/^* F;l/S$C*j- 

lt^&sjg^- f*<^ Hi/Va Semite- F-c* 
tt*y. ^tt-n- F^7f3 3 KB 1 £^Hti«HllJS£ 

[oo24i i«irac%<ojiivrcffft«ti«. **\ ten- 
3- f^^ F;i/^ffl^or^4^ifc«g-csa4jai£=i- 

3- F^ f-Jl/Va CDtH^@5£UTS®4^H-3- F 
[0025] «a<cai£3- F^^h^Va ODgS^tC 

*>%^r«. aaSn-F^!7^3 2B > ^fflibrffiiSfecr) 

ES83 6CC^x.£. H;i«iB3 6(t MBa-F^ 

*©«) CO-^^ F^Vcfj«ca»l/raDJW3 
4. 

[0 02 6] jto»3 7tt, «Bfa-F^^33*6 - 

c<z)£«ec» % h;uVdi*J-f©*4au£3- f 
h;uv.i ift*. fflfsa- f-^^ h^vj \t§ma 



003.gif 



5 

3 9CC^x.6ft£. 

[0 02 7]^SS3 9ti. BS=»-F<«* F^V.i 
fc*J. y-f>Jjai|g|f84 0tt. 3S5&<D^ hH'Vq^JSC 

> s ox§m& 3 9^4. 

[0 0 2 8 ] lKB, ^7^Jl/^4 2^e)CD 

F^Sp t^i^nr 4a 9, ^h;i/V<rj£-< 
^ f-^sp t^imi^rm^m^co^fS,^^ h)i>s 
si^r»rSfiS4 3«:^5. ^ia»«@gg (0K.I;GR 

^^#f@^IMEM^*f0K) 4 4«, gSK&SI 
T, 9«Siro^aHHMfiHK a i £f#T£i£:7 yM42 

[0 02 9] jCg&4 3K. AAf^^F^Si«}| 
co^lon- F-** h^VaiteJfjSLrfc^JS^^f F^ 

4 5 K-^it WK»*f*C*^ 4 5 tt. ^8-< * 
-5. 

CO 0 3 0] >f>7 r 7^^a^@fS4 6^ -c^FJl/e 

jBa— F^ FJUVa tteffiU ^-{>f 7^xla 
«rm^fcS 3 4 &OTSl6=i -F^^32 OcaMBT* „ 
[0 03 1 ] 2Cl>"C v ffigfc&ifn- F*<* F;l/Vs <D 

a «C«S«aft»E3-F^^ F^Va £|BJ3IS0B3 
6<Ctttt)U ia?l*@SES3 6 fetC©"** F;UVa CD3f« 

iUTffl»(D^H-n- K-c* FJWsk*B9IBMB«cXtt 
EJBSCO^iLS. *<OT, 2)0893 7 :d»6U:» 
£ h/UVd SOfVsk^ftJff^nfcfiiSn- K*<* F'l/V 
k (k = 1 -m) jWfc&Sft*. 
[0 032] COJ:^CCOr0&n/cmflOlB&=z- K 

hjvvk tcarr*. cti£tK®BB<0«tatt* 
aaaiftauE=i-F^^ F^v a ^tfetirrsn&nDA 

SSfc^jSn- F^ M,v a **Hrt"*B£BC«l 

[0 033] -f * ^^8811084 6 fia&ttft 
3- F^£ hJUVs £8SttiT£<t, W>f 7 ^ I 
s *M=Ht83 4Stftt»n- b'?y * 3 3 ecgfcBT 
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-5. c*iCc<fc!K B*{fcS3 4ttF-*;U=i-KC*Hl 

[0 0 3 4] C©Jr5(cOT^&3j6:n- F^ F;u 
Va RVmit?- F*<£> F^Vs aW«SS*i*4. 

[0 03 5] C<D£*ttlti v MJ&3~F7?232RU 
F * 3 3 tt*«c % ««HT(DU«rM3 

10 F^ F;l/Va tt, IH5I*BB3 6*^LT*** F^V 
d £Lr»Jl^3 7Ct^c6ft*„ #>< LT. J0SS3 

9SCf^^7U-AiiM0B4 7«:Ui^$n-5. 
[0036] If ^ U- Aigg@B4 7 fi k CQy<9 F 
Jl/V**^7l/--Aft:WjljBUr«BligB3 8CC^ 

^tfiSxfcffifH]^ F;UVn$rigjSn- ^32 
&t^x*. jSB6n-F^^^3 2tt, COmm-^Zbfr 
20 Vn ^0»rnSmE8fffiS«rtf3Qc(r> % #C©BS5S<D«JI 

[0037] urns 3 9 it % mmmHu&ttBM*- f 

-c^ F;bV3WniJHS3 75&>6^6n^4, 3M9S9T© 

tt. JbJ^l/jtJt^tc. ^SOCO-^^ F^Vq 5&$25/c^ 

30 [0038] Umm4r 1 » % -c* FJl/Vq 4^J5S7 

5? 4 2A>6CD3RieSB<3D-y»J'<^ F^Sp 4€rUn»CT^ 
»SJ<^^^^ h>VS s Znx&J&y 4 >U$ 4 2R 
WSfi8»«rHB4 4*C^*. ^il^#r@B4 4 It C 
<D^^^^ Fi!/Ss ^rfcffl^r. JaKcDj&ST^l* 
Zptm^fflim a i €:*a6 «. '&tii7 ^*42tt l 

[0 0 3 9] ±^L/c-3[<D^S*s»7L//t4#«c. * 

40 [0 04 0] c«) *15E»«©«l»3-F^y^*a 
^Lfcn- FBHraS7«fl[-9fb« 
*«c. *llW«©*H-3-F^y^*a«bfc. Lt!p 
feIS4CD?^tS^StIoU^3- FAttRSTiHtR-^fb 

[0041] a5«cfco^r v mM+ims ofcttA** 

^5 l*^«BpfcF-*^n-FCa»i§Jt6ti4. i2 
fi^HtSSOtt. F-*Jbn- FC*aC3-F-<^ F 
JKO-fV^^^X I s SCfSttt^- F^^ F^KOY^t' 
yZAla «C#«0T**i*tiaU63-F^»^52a 
50 WRItu- F^^^S 3ic-^x.^. 
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[0042] £ic^-F:7?252«:. ^(DJ^ry? 
A I a VmmtZMlO?- IF"** F-^Va £ffi;ftU IB 
3I*@B5 4«C<D"<^ hJUVa fcHKI^teSStr tt -> 

F*<* FjUVtf96h. chiJ«*S5 6aW^7U 
-A^0S§5 7CC^x.6tl*. 

[0 04 3 J C©*^7U-AiIB@B5 7«hLT» * 
IBHB5 8(&*A6tiWB«=i--F-<^h^Vp (V) 
C<Dmi%®®$ 8fc£^rffim$ii.X&&3- F^ 
7?5 2(C#£6*i % tg$$L"CH<SSjCa^— F^^ F-rt' 

<DH8fJc;Bi>6fr£. 

[0 044] iggS5 6«\ F"<* F^VfC. 

¥4 >m«i3b 5 9 6 *iwB»y-f > «- **» 
u bjuvq znmms o&&¥4 >wm 

ER5 9tc^*.S. y^>MRIBB5gB. C©SM 

-f>ff*W5aHJHrJBBrr5. 20 
[0 0 4 5 ] m&&6 OCCfi, ^£7^*6 1*>6<D 

^ h;us p iiftfllEbrwasiafcdJOT*-** Fil/S 
s £^T&ji3fIE:7 ^£6 2 ic-^x. KjS^iE^ v & 

6HWrra. 

[0 04 6] JU»S6 0*>efflA3tifc^JiJE#^-<^F 
;i/Ss«. ^&?*;u*6 l&09*iI#*T[BiSS6 4Cc*> 

fefCC©^^ FJl/Ss £BK5£tr. ;*iKa*Tl9B6 4 
ITiKMKal **S*(D-C<b9. ^3^8J£g»ai £ 

tr. 

[0047] C ©<£ 5 ft— JlO«a»W»«ri: . %4>£4i 

F-dr^3-Fc (oxmicmt* . 

[0 04 8] (A^3) »1«H«»3-F^i' 
S«:»l»6*iri>5> tW-3-F^^^7 0 (3 3Xtt 

5 3 ) tomt^smti. a*, a 1 #ccm»3- f 40 

[0 049] Hl«:te(r*T. C©«8f3- F^^^70 
m&^2<Z>§ftffB7 3aot7 4&. JD#S7 5 
[0 05 0] *lftC«2©tttt:3-F:7»*«7 IX 

F^*tttturc»4fe©r*s. 

t»3-K^FW««U tt*. »2©«Bt3-F 50 
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F^F^teJfrT*. »l©ttH-=i- 
F^**»7 1 {CB^HW^^JfiLfciRsfn- F*<* 
F/U*ttl»U ffcfr. »2««H'3-F^^a7 2«: 

«itK. »l©ttH-3-F^7*»7 l*«ftr 
*2<0»9f3-F^7^a7 2**ttr 
ffiO^it, ^««BflWai OSCft^*->*» 
ft* J:9*c*HH-3- F*** FJU*2#l/C»W|-n- F 
) ^^71, 7 2«C«H-a- F^2 FJH&KHfrTS. 
[0 05 1 ] -/>7 r 7^^<DS^^^*a^>7 r ^^ 
X©*5£«3& fcS^f^S^fcafcjMttWa- F-* 

**«7 iai?7 2ii*ic, ^cD-ofvpxtc&zm 

fr3-F^hWBa % CBb*tttfrT*. 
[0 0 5 2] »Tl€)Wf3-F^»^a7 l*»6Hfc&S 
tifoffiftn- F-** F^CB a kdfll ©311*87 3«C# 
S^W^St9^S57 6*6C<D^fiCg7 3tC 

^^n/ci^ff^M (a) f&j*nrttji£87 sic-** 

x6*i*. #2©«&f:3- F:/**»7 2*»6H«7S*i 
/cScttn- K-c^ h J rt/CBb«^2<D^S7 4«:^ 
6*1, Jt^«ltff»«3Effl7 6*6Cfl[«flCS7 4«C# 

^x6ti-S. COJ:9(cLrflllKcm2«>Sm-3-F 
^^^aJ7 ISC/7 2*6tfl*StitoB»-3-F^ b 
;UC B aXC/C B b ffiM^fttfftmS tiltffiftz*- F-c 
nJK=axCBa+ (1-a) xCBb) *s»D#S 
7 5«cJ:^r»6ti. CO»6tife«H-=i-F-^^F^ 

[0053] **f*W«HBB«e«7 6 ±^Uft:»0©t 
« (4 1 3fe6ffi#S#iydMW£©XtW!£ 

<!0&«^-<^ h^ccoc^r©f9fg^6. 

ai <D^ffc^^->^ftfe75r^=i--F^^F^SP<!:^^ 
J:5«:2«0«tif3-W7^7L 7 2*SBtfc» 
^CC». ±^U^2^«f0?S4 4XK6 4^6©^ 

[0054] (a-4) ® i mfcwcoim 

F:7**«7 1. 7 2^6ffl^$n/cSeft-r2-F^^F 

ju*. j»*<d^ji6^?&^^ hiu©f«a3&>6S**a*« 
w«H^»^wtn»Lr*jfflr*«H-3-- f^^ b)i 
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[0055] (b> m2mmm 

[0 05 6] 0 6K:fcC>T. fiS£r-f l/f'v 

7#. C<D4^7<7 2 7siPh. mi<omt=i~h'-7? 5 

§87 1JB©#1 »2<D«lt3-K^ 

#l£^£&sf-3-F:/*^g&7 1 . 7 2CC^*£. 
[0 0 57] C*iCCj:D«tt»:3-F:/**«7 1, 7 
2«A^$n/cY>7 r 7^X{C|^0/c^ltn- F^<* h 

7^7 0Alt Sn<Df«f=i- F^7 $m l £31200 
&fff-3-F:/* ?SB7 2<ZM>7 r * # X&*±m2 tiX to 
A^3tifc^>f r ^^X^cn6mi^^2<0 

2(0^-3- F^7 ^»7 1RC/7 2rtco©cH-n- F^ 

[0059] cb-2) mzmmtoitgk 

^3-F^*HW«4>fc<Tfc. **iJ:9tMr»8Bt=» 

[0 06 0] (o ttxomtim 

r 1 «C35cSJ:5«cffl5«cHiSl/fc«>a)S:5nl/fc3&s. *« 
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H-3-F^v^aJ7K 7 2tc#t/r4fcfi:fc£* 

{*W8aeS7 6aW. »!Ott«-n-F^>^aB7 iec» 
T5«#Wf«ttiS±. W2«M»|-=i-F:7->*«7 2 

[0 06 1 ] £/c. F^y ^*«8r4«Bt3 

-F^**»Dffl»tt. ±BE^«©J:3fr2««c|RJE 

10 ^ 7 - f« a - b'mmmm^mn^m&vm^imic 

»3- FB»B^aBJWtBac«K#{l:S«c*J«Sti 

[0 06 3] 

[#MB©«WR] £U:©J:9«c. J&mtcfcftft $>1>4 
20 >T r ^^^ec^t>r^$tirc>5^it3- f-^ f 
U cn^&SWsRffr^- F-^ h**S* 

3- F^^ h^trC^n<fc0^^^fi-n- F^^ h^gr 

[SMCDfj&m^Si&J] 

[0 1 ] *lSBS6W<0««-3- F^^tSt^P^ 

30 ig-r^^. 

[02] JK*03-- F®fi^^J^ftS^r^n 

[03 ] S£3fc<D3- FJBflW)»7m^fcB«3Rr^n 

[04] arijatwottw-n-F^^safflofca- 
[0 5] »iias«©«H-3-F^^*affl^3fc3- 
[06 ] mmm<Dmt^- ztrnt^vL** 

40 0T*4. 

33. 5 3. 7 0. 7 0A~ttH-3- F^^^. 
7 1 -»riottlf3- F^v^SJ. 

7 2 -ar 2 ©*Htt=i - f ^ » ^ 

7 3. 7 4 -***rwft9lffi«JW. 
7 5 -**«Wft|»fflllrt»S. 

7 6 -»»*w*«««jes. 

7 7:-r>r7i7^^ 



006.gif 



(7) 



&mW-5 - 2 3 2 9 9 4 



mi j 
r76 



-71 



i i 

9 



s 



77 



CBa ^73 



72 



I 2. 



70(33Xf±53) 



1-a 



imz) 



axCBa+(l-a)CBb 



11,12 



r l3 



i 

I 
l 

H— i 

J_ 



M4 15 ) J M 



Sw 



PSt 
&&&& 



if 



17 



s r l6 



19 



18 



007.07 



(8) 



^¥5-2 3 2 99 4 



(03) 




me] 



r77 



14 
\ v 

E T 

'J 



r71 



1 



76 



i l 



70 A (33X1*53) 



^CBa < 73 



72 



I z 

m 



f 



1-a 



% 



aXCBa+Q-aOCBb 



008.gif 



(9) 



^¥5-232 994 



[04] 










* 




































009.gif 



(10) 



WKPP5-2 3 2 9 94 




010.gif 



W #S¥5-232994 



01t.gif 



